Active participation in exercise may help to improve physical and psychological functions for older people. Regretfully, most of them do not engage in long term exercise due to several barriers. This puts them at high risk of may chronic illness that will limit their activities of daily living. The aim of this study is to determine the effectiveness of the behavioral and exercise program on cardio respiratory fitness among 63 community-dwelling olders. At the end of six months, there is a significant difference for cardio respiratory fitness and exercise engagement. Thus, improved their overall quality of life.
Introduction
The world population of an older person aged 65 and older has increased. Among the 7.3 billion people worldwide in 2015, the number of the elderly (65 years and older) in the world is estimated 8.5% or 617.1 million. This number is projected to increase more than 60% in just 15 years more (Kowal, Goodkind & He, 2016) . While the ageing transition has occurred in young developed countries, same goes to Malaysia as well. Distribution of population in Malaysia, aged 65 years and above increased from 5.8% in 2015 to 6% in 2016 (Department of Statistics Malaysia, 2015a). The life expectancy at birth for the male is 71.7 years and for the female is 76.4years and total life expectancy is 73.9 years (Department of Statistics Malaysia, 2015a). This increase in longevity among older persons results in many problems, including age-associated disease and functional limitations. Body composition changes characterise with ageing, a decline of motor units, conversion of the fast twitch type II muscle fibres into slow twitch type I fibres (Pasco & Brennan Olsen, 2016) , nutritional status and increased risk of chronic diseases. Physical activity tends to decrease with age. Studies reported that a decline in voluntary physical activity which is associated with reductions in several measures of cardiorespiratory fitness, including maximal aerobic capacity, muscle strength, and fatiguability leading to an increased risk of frailty (Mcphee et al., 2016) . Also, reports from National Health and Morbidity Survey revealed that over the previous 30 years, there were progressive decreases in the level of physical activity among Malaysian population. Most studies claimed that older persons who had low to moderate level of physical activity might be very risky for them to develop a cardiovascular problem. Results from Malaysian National Cardiovascular Disease (NCVD) Database Registry (March 2006 until February 2010 have shown that the mean age of acute coronary syndrome patients at presentation was 59.1 years. Aye, Cabot and Sazali, (2015) did report that most of the cardiovascular disease mortality in a rural area in Malaysia was due to rapid urbanization, industrialization, and sedentary lifestyle changes. Therefore, it is important for other health professionals to find the best ways in managing this type of diseases. As the exercise and physical activity has been shown to have beneficial effects on cardiorespiratory fitness, particularly in cardiac effects and vascular effects. However, most of the older persons particularly do not engage in any exercise or physical activity for long-term due to several barriers (Justine, Azizan, Hassan, Salleh, & Manaf, 2013) . Most of these relate to the behavioural factors. Thus it is an urgency to look and implement a program to help older persons for actively engage in physical activity and improve their overall quality of life.
Cardiorespitarory fitness directly correlates with the ability to transport and metabolise oxygen during physical exertion. A peak aerobic power (VO2max) of 15-20 ml/kg per min is necessary to support independent community living; sedentary individuals often reach this milestone by age 80-85 years (Shephard, 2007) . A natural decline in peak oxygen transport occurs that accelerates after age 50 years when losses can average 0.4-0.5 ml/kg per minute per year, equivalent to 5%-10% per decade (ACSM, 2009) . These declines in the cardiorespiratory fitness among older persons has been attributed to progressive and cardiac muscle deconditioning. However, the techniques that measure this VO2 max require the participant to wear an expiratory gas mask which is not comfortable and running on the treadmill which induces lower limb fatigue and might induce discomfort. Also, this way of testing for exercise tolerance was not practical, a bit costly and time-consuming for an older person, especially for frail. Therefore, objectives in this study is to determine the effects of exercise and behavioural program into the the level of cardiorespiratory fitness among communitydwelling elderly.
Methods

2.1Participants
A total of 63 participants has conveniently participated in this study. Three different groups were formed based on various locations;
(1) EBG (Exercise and behavioural program) (n=18), 2) EG (Exercise only) (n=23), and 3) CG (Control) (n=22). Each group received different interventions such; EBG performed the exercise for six weeks followed by another five weeks of the behavioural program. EG performed only the exercise for six weeks, while CG did not perform any intervention but was given an introductory session for the importance of physical activity and exercise. Participants were included if they met the following criteria: (1) age 60 years old and above, (2) no cognitive impairments (MMSE results less than 24 scores were excluded) (Smith, Gildeh, & Holmes, 2007) , (3) independent in activities of daily living, (4) able to understand and communicate in English/Malay and (5) stay in own village/study setting. Participants who had severe orthopaedic conditions (e.g., joint deformities, osteoarthritis), and had neurologic disorders (e.g., Parkinson"s disease and traumatic brain injury) were excluded. The institutional ethic committee was approved the study protocol, and each participant signed written informed consent, as before they participate in the program.
Outcome measure
The present study used a control quasi-experimental study designed. We measured participants" cognitive function with MMSE and six-minute walk test. The 6-MWT measures the distance an older person can walk over a total of six minutes on a hard, flat surface. The goal is for the each participant is to walk as far as possible in six minutes. In this test, each participant was allowed to self-pace and rest if he or she needed. They also allowed walking traverses back and forth along a marked walkway within the time given. It demonstrates that the 6-MWT is a valid and reliable measure of cardiorespiratory fitness in healthy older person in the community as we as those had the chronic respiratory disease or heart failure. Scoring was done based on the distance achieved by the participants within the given time. A lower score (reflecting the less distance covered in 6 minutes) indicates worse function and cardiorespiratory. The six-minute walk distance in healthy adults has been reported to range from 400m to 700m (Enright,2003) . The test for cardiorespiratory fitness was measured using 6-MWT at 5-times points, at baseline, six, twelve, eighteen and twenty-four weeks.
Interventions Exercise Program
The group-based exercise program has followed the guidelines from Justine and Hamid (2010), with adjustment for the type of movements, intensity, and volume of activities. It is consists of 18 sessions (three times a week and one hour per session) for six weeks. It is a multicomponent exercise program, and the cardiorespiratory session was a major component. We conducted this program for at least 150 minutes of moderate-intensity exercise per week as recommended by the ACSM guidelines. We also performed a gradual progression of exercise time, frequency, and intensity for this program to create exercise adherence and less injury risk among the participants. Behavioral Program The participants from the EBG received this behavioural program following the completion of the exercise program. This program was structured and goal oriented, as focused on increasing exercise adherence as well as long-term motivates for long-term involvement in exercise participations. This program been earlier reported in Azizan et al. (2013) and was conducted three times a week for five weeks. Several strategies were being practised such as (1) Use of a motivators worksheet, (2) Use on a "behavioural contract', (3) face to face interview, (4) counselling, (5) group discussion, and (6) role modelling sessions. All these strategies include ways to change the attitude and sedentary behaviour among older persons.
Statistical analysis
Statistical analysis has done by using the PASW Statistics 20 software. Descriptive statistics were performed to obtain the means and standard deviations of the variables of interest. A one-way ANOVA and 3×2 Chi-square tests were used to determine the baseline demographic differences between groups. The analysis of covariance was conducted to determine the presence of confounding variables at baselines for all groups. To determine whether there were time factor effects, group effects, and interaction between the two factors (group and time) for all groups, the repeated measures analysis of variance (ANOVA) was used. A change in the endurance performance was the main outcomes of this study. Results were reported as means (m) and standard deviations (SD). The level of statistical significance was set at 0.05.
Results
The mean age of participants was 63.8 (SD = 4.5 years). The mean height, body weight and BMI were 1.55 (SD = 0.12 m), 63.53 kg (SD = 10.87 kg), and 26.42 kg/m 2 (SD = 4.52 kg/m 2 ) respectively. The baseline characteristics of study participants are shown in (Table 1 ). There were no significant differences between the groups on demographic characteristics except for age variable and no significant differences between groups on endurance performance at baseline. The ANCOVA for age as the covariate was conducted for exercise tolerance at baseline due to its significant difference (p<0.05). The results revealed that age was not a confounding factor for the exercise tolerance [F(2,59)=0.37, p=0.69].
There was a statistically significant main effect for time factor [F(2.10,125.83) = 22.14, p < 0.05, η 2 = 0.27]. We have also found a significant main effect of the group factor [F(2,60) = 17.29, p < 0.05, η 2 = 0.37]. When we examined the table for possible interaction effect between the time and group, there is significant as [F(4.19, 115 .83) = 36.07, p < 0.05, η 2 = 0.55]. The post hoc comparison using the Bonferroni test for mean difference between three groups in term of exercise tolerance has shown significant mean differences for [EBG and EG= 47.18; EBG and CG= 86.59; EG and CG= 39.41] with p-value <0.05. Below are the mean differences and standard deviations across five time points for each group. (Table 2) . 
Discussion
The finding of this current study showed a positive effect of exercise and behavioural program on the level of cardiorespiratory fitness among community-dwelling older persons. The increased level of cardiorespiratory fitness in the EBG was higher compared to EG and CG group. It is observed to have a significant increase in mean walking distance from 296.20 m at baseline to 363.69 m, 388.94 m, 398.28 m and 405.94 m, for every six weeks, respectively. The progressive increase in the total walking distance is because the participant in EBG had benefited from the continuous exercising training and behavioural influences. The researcher believes that these increasing numbers of difference were significant, even with small changes in determining participants" response to intervention. Further, the combined program for older persons that received in EBG more focuses on active engagement, individualised, selfdirected and valued activities (Dahlan, Anwar, & Ibrahim, 2017) , which should be a part of the rehabilitation programme for an older person. Furthermore, the author seriously adds safety issues in conducting the program. Ismail, Ahmad, Afida, Janipha, and Ismail, (2017) claimed that a safety component is a major factor in enhancing positive behaviours, such as empower leadership skills, increase commitment and more resources regarding active engagement in physical activity.
Also, previous studies were shown that multifactorial interventions had improved walking performance in term of distance or gait speed in older people (Ellis et al., 2013; Fairhall et al., 2012) . Similarly, their families and friends would have motivated The EBG participants, who contributed to increase in walking distance and this signifies that apart from a routine exercise programme, other modes of interventions are necessary to promote. The results from the role model sessions in the behavioural program put them in a positive reinforcement to perform a better walking performance (Majid, Danis, Sharoni, & Khalid, 2015) . In these sessions, each participant had experienced a positive model by someone who shows the way, someone who supports in exercising or show the way to persist in spite of difficulties and how to get around obstacles in exercising at a later age. Fujimoto et al., (2010) have shown that endurance training improves measurements of cardiovascular performance in healthy older persons as expressed by an increase in peak VO2. Therefore, those participants who continued performing an exercising, especially endurance training that might have promoted adaptation of the cardiovascular system. Similarly seen in EBG group, they can sustain in enduring walking for six minutes. Also, the EBG gained valuable benefits as they participated behavioural strategies such as goal setting, counselling, group discussions and receiving a behavioural manual. The EBG gained their confidence and a sense of belongings when they self-made an exercise group every day after the formal training (Abdul Mutalib, Haji Dahlan, & Danis, 2017) . In addition, the majority of the participants in EBG were self-reported that they make their open space such as a garden nearby community hall and aeroponic plant. They enjoyed making an open space and interact each other (Hussein, Nik Zainal Abidin, & Omar, 2016; Hussein, Omar, & Ishak, 2016) . Previous studies also supported that 6an open space increase the level of unity with nature, the unity with themselves, and sense of freedom, recreational satisfaction, adventure, and happiness (Omar, Illia, Hanita, & Mohamad, 2017; Yousefi, Hosseini, Yazdanfar, & Norouzian-maleki, 2017) .
It is well-known that sedentary older persons who indulge in short-term engagement in an exercise program, resulted in declining in cardiorespiratory fitness (Magistro, Liubicich, Candela, & Ciairano, 2013) as shown by EBG and EG. The results from this current study revealed that both EBG and EG gained benefits after they participated in the exercise program, conducted for six weeks. The participants in EBG had high level of exercise adherence and positive behavior that can continuously promoted exercise tolerance through the following weeks, on the other hand (Mamat, Mahamood, & Ismail, 2012) ; the EG started to decline after the termination of the exercise program. In this perspective, the researcher had new key findings which improved exercise capacity or exercise tolerance resulted from a predesigned exercise protocol. In this present study, the exercise training was developed based on the recommendation of American College of Sports Science (ACSM) by combining four types of training and inclusion of music. The thought behind playing the music was to motivate and create an environment to perform exercises enjoyable thereby increasing the intensity of the exercises (Abdul & Shukri, 2016) . The intensity used for this program was low to moderate intensity for the first two weeks (in a sitting position), to familiarise the participants with the nature of the exercise pattern. While, the next four weeks, the exercises were conducted at a moderate intensity (in a standing position). The researcher agreed that it was important to keep the intensity at a reasonable level to promote adherences prevent dropouts among the participant in exercise training.
Respiratory muscles are the skeletal muscles that are functionally similar to locomotor muscles. Their primary task is to act upon the chest wall to move gas in and out of the lungs to keep arterial blood gas and pH. Regular endurance training will increase respiratory muscle oxidative capacity and improves respiratory muscle endurance (Shepherd et al., 2014) . The endurance training was reported to increase the oxidative capacity of upper airway muscles, which is important because these respiratory muscles play a crucial role in maintaining open airways to reduce the work of breathing during exercise. For this reason, those participants who undergo endurance training regularly, they had more energy and less fatigue during the exercise. In EBG, the participants will continue exercising after the formal exercise training and increase their physical activity. Even small compound near their house, they had a garden to fulfil their need. They also had a gated area, to improve their level of satisfaction in the community (Nirfalini & Majid, 2016) . It is because a positive value was of the park nearby their house (Shukur, Othman, & Nawawi, 2012) . The participants in EBG implemented an Islamic way for their garden, as Md Jani, Harun, Mansor, and Zen, (2017) also reported that this kind of garden would remind them of the oneness of God, that He is the creator of the universe. It is thought that they were able to adapt more energy every week as they increased their level of endurance. In contrast to EG and CG, which showed the progressive declined in their muscle endurance showed in the number of walks distanced. They might think that a six-minute durations for a walking were tiring, exhausting and very hard to perform as they had poor respiratory muscle endurance.
The ability to continue prolonged, submaximal work is dependent on the maintenance of homeostasis during the activity. The participant in EBG and EG, who continued endurance training, had increased their performance in the 6-minute walk test due to biochemical and structural changes in the trained skeletal muscle than to a little increase in VO2 max. The reasons are that the endurance training caused substantial changes in the biochemical and structural characteristics of the working muscles. The typical changes included an increase in the number of mitochondrial and capillary density. Therefore, those who are continuing to perform the exercise, either by a group or alone will gain significant lower limb strength and better exercise endurance.
As participants in EBG increased higher in their exercise capacity, they proved that the behavioural program was effective. In the behavioural program, the participants can facilitate their environment through providing a safe environment to exercise, learning independence training skills which initiate the EBG to gain more control over their surroundings that gave the participants more control over their environment. In contrast, the participants who did not receive behavioural program showed low exercise tolerance. It was demonstrated by the declining total mean of walked distance from 386.04 m to 336.65 m, 299.74 m and 282.52 m for the EG and the CG also showed progressively declining overall mean walked distance from baseline, 310.46 m to 301.86 m, 282.91 m, 270.64 m and 254.23 m, respectively . Previous studies also supported that a safer housing environment will create a stronger connection in the community and increase participation in daily activities (Karim & Rashid, 2010; Laurens, 2012; Mansor, Said, & Mohamad, 2012) As the purpose of this study was to enhance the cardiorespiratory fitness objectively through exercise and behavioural program, the primary concern was to change the sedentary behaviour among older persons. The addition of five weeks of the behavioural program in this study was deemed successful to enhance a long-term participation in exercise. It would have increased the exercise tolerance among older persons. The participants in EBG had received a motivational interviewing, which similarly found in a report by Scales and Miller, (2003) which revealed that this motivational might have changed their behaviour to be the more positive attitude towards exercise. Irvine, Gelatt, Seeley, Macfarlane, and Gau, (2013) also claimed that web-based intervention has the advantages in giving a positive impact on the physical activity of sedentary older persons (M=60.3; SD=4.9). Even though the web interventions which was different to the direct responses (as this study used motivational interviewing per se), but the concept was to educate, motivate and enhance the compliance of older persons to engage in exercises. Thus, this concept still can be practical and provide positive ways of improving the ongoing process of exercise participations, rather than a single intervention. Moreover, the direct responses are possible at the community setup, and the present study concept of training the older individuals are possible even in the rural setup as they are unable to access the internet.
The consistency and progressive improvement in the exercise tolerance occurred because the participant in EBG had a higher self-esteem and adhered to the exercise for a longer period. After six weeks of formal group-exercise, they also continued exercising at home or anywhere else. This study produces results, which corroborate the findings of the vast deal of the previous work in this field, that long-term exercise tolerance may reduce insulin sensitivity, mitochondrial dysfunction, and other age-related dysfunctions among healthy older persons (Lanza & Nair, 2009 ). Justine et al., (2012 also reported that exercise could improve the cardiorespiratory performance up to 41.79% among institutionalised older persons who performed exercise training for 12 weeks and this seen in the present study by promoting functional exercise tolerance.
The short-term effects gained by the participants in the EG after the formal exercise program. As Toraman and Ayceman (2005) revealed that functional fitness of endurance, strength, balance, and flexibility was significantly lower after six weeks of detraining. The participants in EG did not continue exercising or had no initiative to create their groups to exercise as a result of less knowledge in practice. Similarly, the CG showed progressively decline in exercise tolerance since no exercise, or behavioural program was introduced to this group. Thus, the effects of ageing in older persons gradually took place. Structural and physiological effects of ageing might contribute to decrease in the exercise capacity (McCance, Huether, Brashers, & Rote, 2010) among the participants in CG. Thus, an intervention was needed for this population to keep fit and maximise their level of exercise tolerance. Knowledge of exercise at a later age has become so much important as it may help older persons to understand why they should continue exercising and actively move around.
In count, a positive neighbourhood environment also contributes to a long-term exercise participation and thus improve exercise tolerance among older persons. A map highlighting walking routes on and off-site, pedometers and several behavioural strategies might be beneficial to support the walking activities (Abd-latif, Nor, & Omar-fauzee, 2011; Abdul & Shukri, 2016; Abdullah, Ahmad Saman, Kahn, & Al-Kubaisy, 2016; Adawiyah, Sh, & Zain, 2016) . In this present study, a large benefit was gained as participants in EBG continued actively participating in the exercise training, either home or community hall. They were also aware that activities such as walking might give significant advantages for them.
This current study describes positive outcomes on the effects of combined exercise and behavioural program on exercise tolerance among older persons living in the community. It was a multi-approach strategy to educate, practice and change the behaviour among older persons to motivate them to adhere to the exercise program as long as possible. However, several limitations are highlighted as it was involved only one area, sub-urban. Different settings such as rural and urban might had differences results. Also, it involved Malay races in the interventions. Other races such as Indian, Chinese and other races might has different motivations and barriers towards exercising. Therefore, future studies should involve this to generalized population.
Conclusion
Regular exercises are promising interventions for the older person, and several studies are currently underway to examine their impacts. However, several interrelated areas need further investigation to promote long-term engagement in the exercise participation. First, adherence to an exercise regimen is a key to its valuable effects and strategies to overcome the barriers. Second, psychological and behavioural factors should be considered. Older persons who are not involved in the much physical activity may impact their ability to adhere a regular exercise regimen correctly (Samsuddin, Takim, & Nawawi, 2017) . Therefore, behavioural programs seem to be more practical and highly recommended in combining with an exercise program, as a means to promote the better quality of life.
